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ABSTRACT: The effects of ester interchange reaction parameters, such as type of inter-
change reaction mechanism (end-attack or direct interchange), blend ratio, and reactivity
ratio of reacting polyesters on the polydispersity index and the degree of randomness (DR)
were simulated using a Monte Carlo method. The initial increasing rates of polydispersity and
DR were linearly increased and linearly decreased, respectively, with the fraction of end-at-
tack reaction in ester interchange reaction. The characteristic of the two interchange reaction
mechanisms was discussed in terms of the fraction of reactions increasing, decreasing and not
changing the DR with the number of reaction per segment. The DR was independent of the
blend composition. The equilibrium values of DR were not 1.0 when the reactivity ratio be-
tween two reacting polyesters deviated from unity, while the initial increasing rate of DR was
independent of the reactivity ratio.

Keywords: computer simulation, end-attack reaction, direct interchange reaction, polydispersity
index, degree of randommness, reactivity ratio. '
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Figure 1. Variation of the polydispersity index with
the number of reaction per segment for various ratios
of end-attack reaction to direct interchange reac-
tion : (@) 0/100, (O) 20/80, (A) 40/60, (») 60/40, (V¥)
80/20, () 100/0.
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Figure 2. Variation of the degree of randomness with
the number of reaction per segment for various ratios
of end-attack reaction to direct interchange reac-
tion : (@) 0/100, (O) 20/80, (A) 40/60, (A) 60/40, (¥)
80/20, (V) 100/0.
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Figure 3. The initial increment of (a) the
polydispersity index and (b) the degree of randomness
with the fraction of end-attack reaction.
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Figure 4. Changes in the fraction of reaction increas-
ing (@), decreasing (O), and not changing (A) the de-
gree of randomness with the number of end-attack re-
action per segment.
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Figure 5. Changes in the fraction of reaction increas-
ing (@), decreasing (O), and not changing (A) the de-
gree of randomness with the number of direct inter-
change reaction per segment.
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Figure 6. Variation of the degree of randomness with
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Figure 7. Changes in the degree of randomness with
the number of end-attack reaction per segment at var-
ious reactivity ratios r5: (@) 0.4, (O) 0.6, (A) 1, (») 2,
(%) 3. The reactivity ratio », is fixed at 1.
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Figure 8. Changes in the degree of randomness with

the number of direct interchange reaction per segment
at various reactivity ratios rg: (@) 0.4, (O) 06, (A) 1,
(A) 2, (¥) 3. The reactivity ratio r, is fixed at 1.
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